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MEMORANDUM FOR: Economic Defense Intelligence Committee ﬂapy
PROM : Chairman, EDIC
SUBJECT ¢ The Petrochemical Industry in the USSR

REFBERENCE : BDIC Case ilo. 30, SECRET

1. The attached intelligence document on the Petrochemical Industry in the
USSR was prepared by CIA in response to the reference EDIC Casa No, 30 initiated
by the Department of Commerce, It is now distributed for review and acceptsncs
by EDIC members.

2., If no request for committee discusision of this document is regsived prior
to the close of business 1 August 1958 it will be regarded as approved and the
case will be closed, 25X1A9a

Attachment:
The Petrochemicsl Industry in the USSR

Uistribution:
Cat B = (3«»5 8, 10)
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25X1A9a

Deputy Director (Coordination)
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Conbrel No. 18760%
75 July 1958

425 PTROCHEMICAL JNDUSTRY TN TWtk USSR

Ao Dummacy and Conclusions

Une of the major tasks facing the USSR chemical industrv is the developuert
a0l expansion of the production of petrochamitals. The divectives of the now
defunet Sixth Five-Year Plan stated "i% is one of the vital tasks of the shemical
industry to raise drastically the utilization of patroleum, natural cases, anc
retroleun products for the production of synthetic rubber and alcohol. deterpenta.
@i other chemdcal products, with & view to reducing considerably the expsmniiture
ot grains, vegetable oiis, and other kinds of food raw matarials.”

in the accelerated prezram for the chemical industrv, enmounced in Khwushchev®s
roport to the plenary session of the Central Committes of the CPSU held on
&-% May 1958, thers ig to be continued emphaesis on the utiiization of psbroleum
and naturael gases for petrochemical producilon, and large-scele capital investments
are scheduled to vrovide the novesszarv plant, sguipment, and technelogy-

Compared to the breoadly based pstrochemical industry in the United States,

S5R proeduction of pstrechemicels i3 still in ite infancy. Frior to 1982-198%,

the USSR bad no pstrechemical industry at all, and the modern petroleum refining
processss, using compiex catalytic cracking and other advanced chemical techniques,
which are basie to this induwtry, have not been fully mastered by Soviet enpiresrs
noxr is the necessary eguipment produced in the required quantities. The diificulties
sncountered in setiing wp a petrochemical operation are further compoundsd Yy the
Fact that, in gensral, chemical technolegy psr se is not transferable to the
patrochemical industry, so that an enilraly new body of knuvwledge anc experiencs
rolating specifically ¢c¢ petrochemistry nust be accuwsulated before largs-scile

st diverajfied production can bhe undertaken. As & result, the growth of the
Rusalan peirochemical industry to date has of necessity besn slow anc ite output
hus thus far been resiricted to & few of the most slementary products susch e
synthetic alechol, acetome, and phenol. In short, the USSR does not as yot have

& substential basls -~ in terms of plant, squipment, and technology ~ for the:
ereation of 8 highly complex petrochemical industry such as is required to support
an advanced technology.

B. Discussion

The Russiang® initls) interest in psirochemicals wasz derived from the need Lo
ruplace foodstuffs as a major scurce for making alecoheol reguired as ¢ basic raw
materiel in the synthetic rubber industry. In 1946, Stalin pointed cut tie
urgency of this problen; however, 1t was seven years later before synthetic
zieohol was produced commercially by & potirochemical process.

Soviet current inberssi is principally dirscted ¢ the rapld expsnsion of

e production of texiiles, plastics, and of other mateorials based or peiroieum
pourees. Thess producits are basic fo Soviet objectives of more and tetter
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predusera! goods, including defense items, and more consumerst goods, Thess
objsctives are the stated goals of the forthcoming Seven Ysar Plan (1959 =

1965}, While tomnage figures have not bsen announced, in many cases (as exprassed
by percentage increases to be attained), plan goals appear to bes to match 1957
production in the United States. Of the 100 billion rubles to be invested in the
production and purchass of plant and equipment for the chemical industry during

the period covered by the plan, a substantial part will be devoted to pstrochemicals.
The types of snd-products imvolved ars, in general, thoss which are in mass
production in the United States, This is evident from the type of plents included
in the USSR “shopping lists" currently under review by the US Department of Commsrce.

According to & recemt statement by the Deputy Minister of the Chemdcel
Industry, the Soviets plan, in 1965, to use more then 2.5 million tons of liquid
hydrocarbens from asscciated gases to producs chemical products. If, instead of
these geses, foed raw materials were used, it would requirs an axpenditure of
over 300 million poeds of grain (1 pood = 36 1bs), of 13 million tons of potatoss.
Thus the planners expect petrochemicals to become a major industry by 1965,

The key factors determining the degree to which these plans will be fulfiilad
are (a) the availability of equipment, and, (b) the aveilability of the nezecsary
preduction know-how., At present the Blesc is short of equimnent manufacturiag
capacity. More serious is the shortage of chemical enginearing technolegy. Fast
experience has been that except for individual high=prdority projects, such as
“Sputnik,” it normally takes from five to ten years, or even longer, for the
Soviets to iranslate laboratory knowledge into carmercial production. Current
pians call for rapid expansion in many areas of the chemical industry. Even
today, before the plan bas started, thers are many complaints of construction lage.
Bgqulpment deliveries are slow and the producers are blaming the enginears for
thelr fgilure tc furnish design data. Many processes used in the USSR cherrical.
industry are deficient in mschanization and automation. The Communists hope to
moet the tremendous increase in skilled-labor requirements, which theixr plany
entall, by the gensral adoption of modsrn techniques. The purchase of the latest
U.3. technology, as & part of the planis under discussion, would enatls the USSR
to Bave thousands of man/years of research and development .-

In brief, the USSR hes set high goals for itself and rsélizes that these can
Le met only with the help of ths most recent Free World equipment and technolegys
The attaimment of thess goals will pley a major part in the sconomic competition
of the USSR with the US.

Co  Appendix

The attached exhibit gives the latest available inteliigence information on
the status of USSH productlon of the types of end products made by the petrochsmical
plants included in the USSH “shopping Jiste.®
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1. Polyethylene and Polypropylens

Se far as is known, ths USSR is producing only pilot plant quantities of
high-pressure polysthylene; the production rate beaing about 2,500 metrie tonv
per year at the Leningrad plant and adéitional, presumably smaller quantities
are produced at experimental installations. low pressure polysthylene is stilli
in the laboratory stages, but the Soviets claim to be buliding a plant to produce
15,000 tons a year-

Having vast supplies of raw materials avallable; ths Soviets appear o be
planning to make large quaniitiles of these plastics. However, the rumerous
references sppearing in the Sovist prass and technical Journals ars vague, using
#och expressions as, “production has bem organised,” production will be put
into operation,® Ya plant will be built,” etec. The same oxpressions have ppoared
fer the past several yesrs. In January it was reported that sn equipment firw
in the USSR would build "a machins for maling polysthylens

A mombar of the Sovist plastics delapation which visited England in 1987
admitted that the USSR was short of equiprient neeaded for weking high-pressurs
polyethylsns. When the delegation attenptad to purchase the technoloyy for making
lew pressure pelyethylens in wWest Germaryy, the statemsnt wes mede that they conld
pay any price for this information since it would save them five ysars in gettimg
into production. Although the USSR is continuing to make avery effort to procure
proiysthylene production equipment and tuchnology, thers have been no reports of a
deal having besn conswmated thus far.

A Foiypropylens productior according %o Soviet press reporta is only in the
iaboratory stage. Hloc countries usually axperience a considerable lag, nermally
ive W ten vears, betwsan laboratory or pilot-plant production and commerciai
operations. If the USSR Irpea o attain volume preduction of these types of
plastics in the fareseeahls future, it aprears necessary thal both ejquipment

and technolegy will have to be purchased from the Wast.

2~ Caprolactam

In the flsld of mylons, the principel production in tha USSR i 4ne Nylon-6
Lype, wita only very small quantities of Nylon 6/6 bsing made. Main uses are for
%ire cord for truck and aireraft tires, and parachute cloth and shroud lines.
Since production of botn types iz limited - estimated at sbout a total of 8,500
tons in 1955 = very littie is used for consumer zoods and molded items are
apparently made only for very special applications. Since the raw materdials s'or
saprolastam - bensol and cyclchexans ~ ave available in ample amounts and the
tachnology of meznufacture is well sstabl ished, the Soviets appear to ba more
interested in ewpanded Nylon-6 produciicn. A West German Mrm is reported 4o ha
making a tantalum=lined sutoclave to he delivered to the USSR for making
caprolactam. A goml of 10,000 tons or Nylon-6 tire cord has been anrounced for
1960 and ean probably be resiised if the projsct is glven sufficient priowvity.

Jo  Polyacyyionitrile

The Rumaniane were negotiating with cChemstrand Co. for the purchsse of »
plant and the technology for the entire vrmcess of making "Aerilan,” a

i
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poligaceylonitvile fiber, Accurding to the latssi information, Chemstrand has
selisd of? the pegotistions. The Soviste have been interested for several ysarg
in predusing thia type of £ibar as & poseible substlinte for weol and fur gacmonts.
Currently they are believed tu be making it on & small svale, and plans ssll fer
the predusticn ef 5,000 toms by 1960, Since the basic raw materials can be wade
from petrecherdesl, courcos, the Scviets have suple poiiential supplles oo wihich to
Lzau produckion, :

ks Polyvinylpyrreildono

Tt was ampounced in 1955, that Russisn researchers had worked out a methced for
the production of polyrinylpyrrolidone, an srlenier for bloed plasma vhich eam be
shored for emergency use. However, no actual production has been anncunced thus
far. A& West CGerman delsgation visiting Mescow in 1957 was reported to have negotisted
the sale of a plamt %o the Russianv. There have been no reperte received on ths
comstruction ef this plant.

5~ Phthalic Snhydride
The treditional German technolegy for the manufacture of phthalic anhydrids frea
naphthalens ie woll known te chemica) engineers im the USSR and recently the Sovists
nave amnounced that a new procass had boen devalopsd which would reduce the capital
investwent needed for making this muterial from xylems. The latter is presently
boing obtaimed fyom coke chemlcal sourcss. Although mo refurcnce has been sesn
tudiceting that the Russians are malitimg xylene from petroleun, they aro probably
able to do so, Howaver, there is some doubt whether they are zble to oxtracht the
wylene fraction mecessary for this sdvanced process. It would appear that Sovied
interest in the US technelogy is primarily in the use of movimg=bed catalysis,
which would be applicable o other menufacturing processes, There has been no
previous reference to the expanglen of phthelic anhydride production as a part of
the program for developing the potrochemical industry.

6. Hmlele Anhydvids

Russisn tschnical litsrature has made only casuvel reference to this material,
and there is no dirsct evidence tha® ite produetion 1s consldered to be a high-
priority project.

To  Mslamine

Eagt Cermany has produced malamine for several ysars and the Soviets ave
belisved to be producing small amounts on a pllot plant scale oaly. A large "shop”
for its manufacture is reported to be under constractien.

8o Aerylopitrile
T¢ 18 believed that acryloniterils is ome of the materials which the Soviets plan
o expand greatly during the nexi seven years., From their standpoint tivis 1s a

desirable opevation since the technology of production from petroleum sources, whiah
hes beon developsd and is well esicblished in the United Statos, would climinate

I
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the need for using calciuwa carbide which is costly in terme of electric power
requirements. The acquisition of the latest design information would form the
basis for an important petrochemictl operation which would provide la-ge quantities
of intermediates for plantics » {ibars, and synthetic rubber, without drawing on
supplies of vitally nesded raw materia -

9o Hsmmtrglma Dismine

To date very little hes been published in the USSR on the uge of plastic nylon
for the manufacturs of muchine paris, the principal interest in Nylea 6/6 baing
in the Tiber rield. Current production is believed to be very smalli thus the
acqulsition of & hexamethylene diawine plani would help Soviets make good on
their promises of more consumer goods without adding to the burden on their squipe
mont industry. Tho tschnology for the synthesis of hexumethylens diasine was
developed and is closely held by a United States firm (Dupont.)

0. Acetylene

According te Soviet publications the problem of making acetylene from methane
has been under study for some ten years, with Little progress being made during
that time. So far as 18 known there is no commercial production in operaticn.
The Wulff process, for exemple, with the coneurrant production of ethylene, would
have an added atiraction to the Sovietss program for establishing a pelsochemieal
industyry.

i3, Ethylens

There have bsen recent references in the Soviet literatures to difficulties
being expsrienced from impure sthylens. Thess seem to confirm the proviems
being encountered in getidng their petrochemical industry inte opsration. Avai.-
ability of the equipment and tachnolegy requirad to extract aydrogen sulfids Trom
natural gas to obtain ethylene of the dasired purity would serwve the double
purpose of providing high purity ethylene and sugmenting the supply o elementui
ﬂulph\ﬁf’o

12, Foam Polyurethene

The USSR has just recently snncunced ®the mastery of the metnod for making foam
polyurethans.® Since thier suncuncement refers to a laboratory acesmplishmens,
however, it ls believed that comnercial production will regquire & considerabile
pericd of time, wnless the Russiuns are svcessaful in purchesing the technology
and equipment. from the Werd. The wwhhane itself would ba usefwl as e misylle
fusl after ithe incorprraticn of «a oxident

1% Symibetic Rubbe

Until recently the Rue

3 slame vade on'y Alvingl rubber - Pror odlune Polymerined
wubadiene - for 81l genersl-purpose applications. The wial ene vas mode
madinly from fermentaidion ohicd » their synibetic rubber industry oo

a sericus dradm om swppiier of Foodstufie.,  Herent developments include che

5
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produsion fﬁalc@ho"l from mﬂd hyrhfuram and ‘amw from refinery gases. AL -
Timdted amouni of vubber s hedrg mede as a butadierns/styrene copolymer, similar
te our Goversment Rubber Styrens (GRS), Small amonnts of "cold" rubber amd oil-
extended rubber have alsc bsen preduced of late. Attempbs at making black masters
batch synthetic have been noted but this pmeessis not known o be in comwerciel
use, Since divinyl rubber is inferdor to GRS, the Russians are interested in the
latest mothods for producing GRS which will enabls them to make both types of
rubber in the same plant. Further, from ths cost data which have been publishedg
Soviet synthetic rubber is mmch mere expensiwve than natural miber. There is no
doubt that the Communistis hope to lmprove the quality sd cost of their gynthetic
rubber through the acquisition of the latest US tachnology. Het the lpast of the
advantages to be derived from this technelory would be the information gil ned on
automation and lastrumentation ¢f syothetie rmicber production, which kmowladge
would bs transfersbls to other projecis.

There hag besn no indica'lon in the Sevieb techrnical litersture that synthetics
rubber is actually used az & birder or missile propellants.

1. Moltepren

The Soviets claim to have three plarts producing foam sheat, although the raw
material used is not stated. It is probable that the bulll of feoam sheet made is
from pelyvinylehloride. The term “porolon® is simllar to both the Germen and
Rugsian terms for "porcus," so it is asgumed that "porous moltcpren™ is meant,

15 ° S\ll.Ehur

The largest oil-producing ares in the USSR is the Second beku Field wilch
ylelds high-sulphur crudes. The Russian effort to purchase a small sulphur
extraction plant from the Unlted Staies appaars to be motisaled by the expsciation
that the technology invelved would ba tramierable to other processes, It would
sesm that the Rusgians would be interssted in applylng the advenced tecknology
used in purifying ethylsne to the purification of other petesicum products.

18, Carbon Black

The Russian orimary interest in carbon olack ls the improvement of their tires,
the gquality of which is low by 1S gbtandsyds., Mors than half thelr tire faillwes
ars attributed te poor tresd qmsiii ity ., For the past several yoars the Russians have
besn sterpting Lo improve this deficiency. Supplies of bigh sbrasion dlack would
definitely help. A sritish industrind misslon te the USSR in June 1957 was
appro&ached to sell & carben plant to supoly 10,000 tons a year ef high sbraglon
furnace black., uJne of bthe cbjectives of the Sixth Five=Year Plan (19561960} was
to place such a plsnt in producticn.

17, M-lsceysnates

The Russians clain %¢ hove gstartsd the vroduction of foamwd pelyurethane i
1957, The wvolume is unsteted, buh iz nrobadly small, since in 19%6 the soleatists
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regsponsible for developing the process were criticised for delsying production by
their failure to deliver technical date te the plant, There have besn rid reporis
of the production of di-isccyanates being made in the USSR, although i% is known
that the Esst Cermans wers conduvcting research on these materisls in 1985,

18, Titanium Dioxids

Soviet technology in the marufucture of this materdal is reported & e about
on & par with that of the US, although thers lhave been compiaints in the Soviet
prasa on the pigment quality of domestic tisanium dloxide., Thelr mw materiais
supplies are practizally unlimited. No strategic advantage osn be sesn in withe
holding the export of a plent fer making this product,
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